Active site titration and aminoacyl adenylate binding stoichiometry of aminoacyl-tRNA synthetases.
A simple, rapid, and economical procedure is described for the determination of the number of catalytically competent active sites on aminoacyl-tRNA synthetases based on the stoichiometry of aminoacyl adenylate formation. On mixing tRNA synthetase, cognate amino acid, (gamma-32P)ATP, and inorganic pyrophosphatase under suitable conditions there is an initial rapid stoichiometric "burst" (rate constant k1) of depletion of ATP as enzyme bound aminoacyl adenylate is formed. There is then an initially linear decrease in ATP concentration as the complex hydrolyzes (with rate constant k2) releasing enzyme to form further adenylate. Provided k2 less than k1 the initial burst gives the stoichiometry of aminoacyl adenylate formation. Complexes which are too unstable to be isolated by the usual gel or nitrocellulose disk filtration procedure may be assayed in this way. This technique has been applied to five highly purified aminoacyl-tRNA synthetases. The tyrosyl-tRNA synthetase from Bacillus stearothermophilus is shown to bind only one aminoacyl adenylate per dimer.